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$(p^{1}, \ldots p^{m})$ 1,
$\ldots n$
“
( ) ”, (
) ”, “ ( ) ”
( ) $i$
$i$
$x^{j_{i}}$ : $j$ $i$
$X_{i}$ : $i$ $(= \sum_{j=1}^{m}x_{i}^{j})$
$\alpha j$ : $j$ ( )
$p^{j}$ : $j$ ( )
$V$ : ( )
: $i$ ( )
$\tilde{S}_{i}$ : $i$ ( )
$S_{i}$ : $i$
$r_{i}$ : $i$













$i$ $(=S_{i})$ $=$ $i$
$=( \sum_{i=1}^{n}\tilde{S}_{i})\frac{X_{i}}{\sum_{i=1}^{n}X_{i}}$
$i$























$i$ $U_{j}(x^{j};x^{-j})$ $U_{j}$ $i$
$x^{-j^{*}}$ $L:=$ diag $(l_{1}, \cdots , l_{n})$
$U_{j}(x^{j};x- j*)=$ ( )–( )

















maximize $U_{1}(x^{1};x^{-1^{*}})$ maximize $U_{m}(x^{m};x^{-m^{*}})$












(variational inequality problem) $\Omega\subseteq R^{n}$
$F_{IV}:R^{n}$ $arrow$ $R^{n}$
find $x\in\Omega$ such that $\langle F_{IV}(x),$ $y-x\rangle\geq 0$ $\forall y\in\Omega$ (6)
(5)
3.1. [3, 34] $\Omega$ $f$ : $R^{n}$ $arrow$ $R$ $\overline{x}\in\Omega$
minimize $f(x)$ subject to $x\in\Omega$
$\overline{x}\in\Omega$
$\langle\nabla f(\overline{x}),$ $x-\overline{x}\rangle\geq 0$ $\forall x\in\Omega$ .










such that $\langle F_{j}(x^{j^{*}};x^{-j^{*}}),$ $x^{j}-x^{j^{*}}\rangle\geq 0\forall x^{j}\in\Omega_{j}$
$F:=(\begin{array}{l}F_{1}(x^{1}\cdot x^{-1})|F_{m}(x^{m}\cdot x^{-m})\end{array})$ (5)
find $(x^{1^{*}},$ $\cdots,$ $x^{m*})\in\Omega_{1}\cross\cdots\cross\Omega_{m}$
such that $\langle F(x^{1^{*}}, \cdots, x^{m*}),$ $(\begin{array}{l}x^{1}|x^{m}\end{array})-(\begin{array}{l}x^{1^{*}}|x^{m*}\end{array})\rangle\geq 0$ (9)
$\forall(x^{1}, \cdots, x^{m})\in\Omega_{1}\cross\cdots\cross\Omega_{m}$
(9) $mn$
$R^{n}$ $R^{n}$ $A$ $\Omega\subseteq R^{n}$
5
$\bullet$ $A$ $\Omega$ (strongly monotone) $\sigma>0$
$x,$ $y\in\Omega$ $\Rightarrow$ $\langle x-y,$ $A(y)-A(y)\rangle\geq\sigma\Vert x-y\Vert^{2}$
$\bullet$ $A$ $\Omega$ (strictly monotone)
$x,$ $y\in\Omega,$ $x\neq y$ $\Rightarrow$ $\langle x-y,$ $A(y)-A(y)\rangle>0$





$F=(\begin{array}{lll}\frac{2}{\alpha_{1}p^{1}}V 0 \ddots 0 \frac{2}{\alpha_{m}p^{m}}V\end{array})(\begin{array}{l}x^{1}|x^{m}\end{array})+(\begin{array}{llll} \end{array})(\begin{array}{l}x^{1}|x^{m}\end{array})-(\begin{array}{l}1|1\end{array})$
$F$ $(x^{1}, \cdots, x^{m})$
$F$
$z=$ $(z_{1}$ . . . $z_{m})^{T}\neq 0(z_{1}, \cdots, z_{m}\in R^{n})$
$z^{T}(\nabla_{X}F)z$ $=$ $z^{T}(\begin{array}{lll}\frac{2}{\alpha 1p^{1}}V 0 \ddots 0 \frac{2}{\alpha_{m}p^{m}}V\end{array})z+z^{T}(\begin{array}{llll} \end{array})z$
$>$ $z^{T}(\begin{array}{lll}L \cdots L| . |L \cdots L\end{array})z=(z_{1}+\cdots+z_{m})^{T}L(z_{1}+\cdots+z_{m})$
$>$ $0$























$\nabla_{X^{\tau}}U_{\tau}(x^{\tau};x^{-\tau})$ $=$ $- \frac{2}{\alpha_{\tau}p^{\tau 2}}Vx^{\tau}-\frac{1}{p^{\tau}}Lx^{\tau}-\frac{1}{p^{\tau}}\sum_{j=1}^{m}(Lx^{j})$




$U_{\tau}(x^{j};x^{-j})=- \frac{1}{\alpha_{\tau}p^{\tau 2}}x^{\tau T}Vx^{\tau}-\frac{1}{p^{\tau}}(\frac{\kappa_{j}+1}{2}x^{\tau}+\sum_{j\not\in C_{t}}x^{j})^{T}Lx^{\tau}$
$\tau$
maximize $- \frac{1}{\alpha_{a}p^{\tau 2}}x^{\tau T}Vx^{\tau}-\frac{1}{p^{\tau}}(\frac{\kappa_{t}+1}{2}x^{\tau}+\sum_{j\not\in C_{t}}x^{j})^{T}Lx^{\tau}$
(10)
subject to $x^{\tau}\geq 0$ , $\sum_{i=1}^{n}x_{i}^{s}=p^{\tau}$
$C_{t}$
$\overline{x}^{t}:=\kappa_{t}x^{\tau},\overline{\alpha}_{t}:=\alpha_{\tau},$ $p^{\overline{t}}:=\kappa_{t}p^{\tau}$ (10)
maximize $- \frac{1}{\overline{\alpha}_{t}\overline{p}^{t2}}\overline{x}^{tT}V\overline{x}^{t}-\frac{1}{\overline{p}^{t}}(\frac{\kappa_{t}+1}{2\kappa_{t}}\overline{x}^{t}+\sum_{j\not\in C_{t}}\overline{x}^{j})^{T}L\overline{x}^{t}$
(11)
subject to $\overline{x}^{t}\geq 0$ , $\sum_{i=1}^{n}\overline{x}_{i}^{t}=\overline{p}^{t}$
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maximize $- \frac{1}{\overline{\alpha}_{t}\overline{p}^{t2}}\overline{x}^{tT}V$ th $t_{-\frac{1}{p^{\neg}}}( \frac{\kappa_{t}+1}{2\kappa_{t}}\overline{x}^{t}+\sum_{j\neq t}^{T}\overline{x}^{j})^{T}L\overline{x}^{t}$
(12)
subject to $\overline{x}^{t}\geq 0$ , $\sum_{i=1}^{n}\overline{x}_{i}^{t}=\overline{p}^{t}$










find $(x^{1^{*}},$ $\cdots,$ $x^{T^{*}})\in\overline{\Omega}_{1}\cross\cdots\cross\overline{\Omega}_{T}$




$\overline{F}(x^{1}, \cdots, x^{T})$ $\overline{F}(x^{1}, \cdots, x^{T})$
8
$\overline{F}(x^{1}, \cdots, x^{T})=(\begin{array}{lll}\frac{2}{\overline{\alpha}1\overline{p}^{1}}V 0 \ddots 0 \neg_{\overline{\alpha}_{T}\overline{p}}^{V}2\end{array})(\begin{array}{l}x^{1}|x^{T}\end{array})$
$+(\begin{array}{llll}\frac{\kappa_{1}+1}{\kappa_{1}}L L \cdots LL . . \vdots| . . \vdots L \cdots L \frac{\kappa_{T}+1L}{\kappa_{T}}L\end{array})(\begin{array}{l}x^{1}|x^{T}\end{array})-(\begin{array}{l}1|1\end{array})$




(mixed complementarity problem, MCP)
find $(x^{1}, \cdots, x^{m}, \lambda)$
such that $G(x^{1}, \cdots, x^{m})$ $=0$








$\lambda^{m})^{T}$ $G(x^{1}, \cdots, x^{m})=0$
Fischer-Burmeister
[7]
minimize $\Vert\Phi(x^{1}, \cdots, x^{m}, \lambda)\Vert^{2}$
subject to $(\begin{array}{l}x^{1}|x^{m}\lambda\end{array})\in R^{mn+m}$
(14)
9
$\Phi(x^{1}, \cdots, x^{m}, \lambda);=[\phi_{FB}(x^{3_{1}}(F_{3}(x^{1},x^{m},\lambda))_{1}+(\nabla G(x^{1},x^{m})\lambda)_{2n+1})\phi_{FB}(x_{n}^{m\prime},(F_{m}(x^{1},x^{m},\lambda))_{n}+(\nabla G(x^{1},,x^{m})\lambda)_{mn})\phi_{FB}(x^{2_{1}}(F_{2}(x^{1},x^{m},\lambda))_{1}+(\nabla G(x^{1},x^{m})\lambda)_{n+1})\phi_{FB}(x^{2_{n}},(F_{2}(x^{1},’ x^{m},\lambda))_{n}+(\nabla G(x^{1},,’,’ x^{m})\lambda)_{2n})\phi_{FB}(x^{1_{n}},(F_{1}(x^{1},.\cdot\cdot\cdot.\cdot\cdot\cdot\cdot.\cdot,\cdot." x^{m},\lambda.))_{n}+(\nabla G(x^{1}.’ x^{m})\lambda)_{n})\phi_{FB}(x^{1_{1}},’(F_{1}(x^{1}.\cdot’\cdots,,x^{m},\lambda.\cdot..\cdot.\cdot.))_{1}+(\nabla G(x^{1}.’.\cdot\cdot\cdot..\cdot\cdot\cdot\cdot..\cdot\cdot..’ x^{m})\lambda)_{1})]$





1 3 a, b, c
1000 a, b, c
25( ), 20( ), 15( )
1
$m=3000,$ $\alpha=(\begin{array}{lll}\sim 25\cdots 25 \sim 20\cdots 20 \sim 15\cdots 151000 1000 1000\end{array}),$$p=(\begin{array}{lll}\vee 1\cdots l \vee 1\cdots 1 \vee 1\cdots 11000 1000 1000\end{array})$
2 1 a, c $b$
1000 900 100 $b’,$ $b$” $b$” 100
1 $b’,$ $b$”
900 1 20(
) $b’,$ $b$” 1 100
$m=2901,$ $\alpha=(\begin{array}{llll}\sim 25\cdots 25 \sim 20\cdots 20 20 \sim 15\cdots 151000 900 1000\end{array})$ ,
$p=(\begin{array}{llll}\vee 1\cdots 1 \vee 1\cdots 1 l00 \vee 1\cdots 11000 900 l000\end{array})$
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3 3 a, b, c a, b, c
100 1 1000 10(
), 10( ), 2O( ) 1,100,1
$b$ a
100
$m=1101,$ $\alpha=(\begin{array}{lll}\sim 10\cdots 10 10 \sim 20\cdots 20100 1000\end{array}),$ $p=(\begin{array}{lll}\vee l\cdots 1 100 \vee 1\cdots 1100 1000\end{array})$
4 3 a, b, c a, b, c
lOO 1 lOOO 40(
), 40( ), 20( ) 1,100,1
$b$ a
100
$m=1101,$ $\alpha=(\begin{array}{lll}\sim 40\cdots 40 40 \sim 20\cdots 20100 1000\end{array}),$ $p=(\begin{array}{lll}\vee 1\cdots 1 100 \vee 1\cdots 1100 1000\end{array})$
5 2 a, b a, b
100 1 40( )
1,100




( 2), ( 3) 3
$n=3,$ $V=(\begin{array}{lll}0.5 0 00 3.5 00 0 9.0\end{array}),$ $R=(\begin{array}{l}0.050.150.45\end{array}),\tilde{S}=(\begin{array}{l}101010\end{array})$
52
$1\sim 5$







3 $>$ 2 $>$ 1
2 $b$” (
), 1 $>$ 2 $>$ 3
$m$ $\alpha j$ $k$
( $m-k+1$
$i$ $k\mathscr{S}$ $\alpha j$
$i$
$m$ imize $- \frac{\alpha_{j}}{(k\mathscr{S})^{2}}x^{j^{T}}Vx^{j}-\frac{1}{k\mathscr{S}}(\sum_{j=1}^{m-k+1}x^{j’})^{T}Lx^{j}+1$
subject to $\sum_{i=1}^{n}x^{j_{i}}=k\mathscr{S}$ , $x^{j}\geq 0$
$- \frac{\alpha_{j}}{(k\mathscr{S})^{2}}x^{j^{T}}(V+\frac{k\mathscr{S}}{\alpha j})x^{j}-\frac{1}{k\mathscr{S}}(\sum_{j,\neq j}x^{j’}L)^{T}Lx^{j}+1$
$k$ $V$ $L$
$l_{i}$ (2) $i$









$V=(\begin{array}{lll}0.5 -0.l 0.2-0.1 3.5 -0.150.2 -0.15 9.0\end{array})$
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